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CLAIMS 

, . A product structure to provide temperature management to a device, 
Supper plate, wherein t,e upper plate contains a b o«om surface ,or mi n g a 
too oortion and sides of the microduct structure; and 
lower wall is adapted to be coupled to a top surface of the de«ce; 

o, the microduc, structure has an order o, magnitude o, length greater than the 
height of the microduct structure. 

9 The structure of claim 1 , further comprising: 

an ;itandanou«e,capab,eofaccep«ngacoo,an,wherein*e,n,e,and 

outlet are communicatively coupled to the microduct structure. 

3 The structure of claim 1 , further comprising: 

one or more cooling fins attached to a top surface of the upper plate. 

4 The structure of claim 2, wherein the bottom surface of the upper plate has a 
gre ate, heigh, at the inlet o, the microduc, structure and a lower heigh, a, < e oulle, 

microduct structure. 

5 The structure o, claim 2, wtterein the bottom surface of the upper plate has a 
Lli, o r s eroding into the microduc, s,ruc,ure in a direCion perpend,c,ar 

provide differential cooling to the electronic dev,ce. 

6 . The structure o, claim 6, wherein ,he plurality o, ribs are mapped ,o a thermal 
profile of the device. 
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7 The structure of claim 2, wherein the bottom surface of the upper plate 
contains one or more grooves projecting at oblique angles from the bottom surface 
of the upper plate to introduce greater turbulence to the coolant flow. 
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8. A microduct structure to provide temperature management to a device, 

^Tdlice, wherein a top surface of the device forms a bottom surface of the 

microduct structure; and 

an upper plate, wherein the upper plate has a bottom surface form.ng a top 
portion and sides of the microduct structure; 

wherein the microduct structure has a height and a width, where.n the - 
of the microduct structure is on the order of a magnitude of length greater than the 
height of the microduct structure, 
g The structure of claim g, further comprising: 

an inlet and an outlet capable of accepting a coolant, wherein the inlet and 
outlet are communicatively coupled to the microduct structure. 

The structure of claim 1 0 where the inlet and outlet of the microduct structure 
have a height that is up to two orders of magnitude greater than the heigh, of the 
microduct structure. 

10. The structure of claim 9. further comprising small structures etched into the 
top surface of the device. 

11. The structure of claim 9, further comprising small structures deposited onto 
the top surface of the device. 

12 . The structure of claim 11, wherein the small structures form one or more rows 
of small rails. 

13. The structure of claim 1 1 , wherein the small structures form one or more rows 
of fins. 
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surface of the e,ec.ronio device include one or more geonretric shapes of metal, 
n the geometric shapes of metai are shapes seiected from the group 
consisting of disks, squares and rectangles. 

1 5 . The structure of Cairn 9, wherein the top surface of the electronic device is 
etched to form an uneven surface. 

18 . The structure of claim 9, wherein the top surface o, the electronic device is 
sandblasted to form an uneven surface. 

surface of the electronic device. 
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18. A computer system, comprising: 

a processor including a top surface; 

a microduct structure for providing temperature management to the 
processor, wherein the microduct structure has a height and a width and wnerern , e 
L o, the microduct structure has an order of magnKude of length greater than the 

heiqht of the microduct structure; and 

an upper plate adjacent to the processor, wherein a bottom surface o the 
upper plate forms a top portion and sides of the microduct structure and .he top 
surface of the processor forms a bottom portion of the microduct structure. 
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